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9.0  Further Black Rock Alternative 
Investigation Needs 

WIS’s work conducted to date for Benton County, and Reclamation’s work, indicates importing 
Columbia River water to the Yakima River basin for a water exchange with some lower basin 
irrigation entities would restore instream flow conditions to some semblance of the natural 
(unregulated) hydrograph, would improve dry-year water supply conditions for junior irrigation 
water rights, and would provide additional surface water supply for municipal growth.   

A purpose of this Assessment was to complete many technical studies to respond to fundamental 
questions for the Black Rock alternative.  The findings of the technical studies are included in 
the text of this Summary Report.  While many of the questions have been answered, some of the 
questions require further investigations, if the Black Rock alternative proceeds to the next phase 
of the Storage Study.  

9.1  Technical Viability of the Black Rock Alternative 
The following discussion identifies specific questions followed by a brief response as organized 
by the major aspects of the Black Rock alternative.   

9.1.1  Exchange Water 

Have potential water exchange participants been identified? 
Response:  Yes, Roza and Sunnyside Divisions of the Yakima Project and Terrace 
Heights, Selah-Moxee, and Union Gap Irrigation Districts are potential water exchange 
participants.   

Can Columbia River water physically be delivered to the potential exchange participants? 
Response:  Yes.  The Black Rock alternative could physically deliver Columbia River 
water to Roza Canal. 

Have the potential water exchange participants committed to an exchange? 
Response:  No, but they have indicated a willingness to proceed.  A commitment requires 
defining terms and conditions addressing such items as water service contracts and water 
rights, reimbursable and nonreimbursable project costs, and operational conditions and 
costs.  

Has the block of exchange water needed to meet the study goals been identified? 
Response:  No, the block of exchange water used in this Assessment is the amount that 
would fulfill the entire water rights of Roza and Sunnyside Divisions, Terrace Heights 
and Union Gap Irrigation District, and most of the water rights of Selah-Moxee Irrigation 
District.  While the amount of exchange water needed to meet the dry-year irrigation goal 
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of Yakima River basin irrigation entities with junior rights is known, the amount could 
change depending upon which irrigation entities actually participate in an exchange. 
Also, the amount required for the instream flow targets is unknown at this time.  The 
hydrographs in section 8.1 show how this specific block of exchange water could be 
managed to best mimic the natural (unregulated) hydrograph.  Future investigations are 
necessary to identify fishery habitat improvements, production, escapement, and 
ultimately, fishery monetary benefits associated with blocks of exchange water.  These 
investigations would help arrive at a preferred Black Rock water exchange concept and 
alternative configuration. 

9.1.2  Water Supply 

Is Columbia River water available to divert? 
Response:  Yes, there is water in excess of current instream flow targets in the Columbia 
River.  However, preliminary information provided as a part of the State’s Columbia 
River Initiative (which is being referred to the 2005 State Legislature) suggests no 
diversions from April 1 through August 31 of each year without payment into a 
mitigation account.  Therefore, it may be desirable to reexamine the water availability 
assessment [3] to determine if there is adequate supply for diversion to a Black Rock 
reservoir outside of these months.  

Can State authorization for diversion of Columbia River water be obtained? 
Response:  This is unknown at this time.  Washington State needs to address Columbia 
River water policy.   

Are the Columbia River and Yakima River hydrologic models compatible to determine the net 
streamflow effects of Columbia River diversions to a Black Rock reservoir? 

Response:  No, the Columbia River hydrologic model uses the 1929-1978 historic period 
of record while the Yakima River model uses the 1981-2003 historic period of record.  
This difference makes it difficult to determine the exact impacts of the exchange on 
Columbia River flows downstream from the mouth of the Yakima River.  Future work 
would include making the models compatible with similar periods of record. 

9.1.3  Pump/Generation  

Is pump/generation financially viable? 
Response:  Financial viability of pump/generation is unknown at this time.  Information 
provided to date indicates that pump/generation would not be financially viable.  
However, exchange proponents have considerable interest in pump/generation for 
possible use with wind energy.  Specific work could be undertaken regarding operating a 
Black Rock reservoir in pump/generation mode, sizing of a pumping plant for reservoir 
refill to ensure the delivery of exchange water, and the marketability of generated power. 
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9.1.4  Storage Dam  

Is there a viable damsite in Black Rock Valley? 
Response:  Yes, however, it may require extensive excavation of material (possibly up to 
a depth of 200 feet) to provide a suitable dam foundation.  Further geologic exploration is 
needed to better define the depth to bedrock. 

Is there potential for major earthquakes at this damsite?   
Response:  Yes.  The initial assessment of the level of earthquake ground motion that the 
Black Rock damsite could experience identified several areas of uncertainty in the 
seismic hazard conclusions.  These uncertainties include details of the geologic structure 
and ages of faulting and folding.  Further investigations of the Black Rock Valley fault 
and the Yakima Fold Belt are needed to guide future engineering decisions for design of 
a storage dam and related facilities.   

Has the type of storage dam most suitable for this site been determined? 
Response:  Yes.  Appraisal-level cost estimates for the rockfill embankment dams are 
significantly lower than the cost estimates for the roller compacted concrete dams; 
therefore, the roller compacted concrete dams should be removed from further 
evaluation.  Also, there is not a significant cost difference between the concrete face 
rockfill and central core rockfill embankment dams.  Both of these embankment dams 
should receive further evaluation. 

9.1.5  Reservoir 

Has the preferred design for conveying Columbia River water to the reservoir been determined? 
Response:  Yes, the appraisal-level cost estimate for the all tunnel inflow conveyance 
system is significantly less than the cost estimate for the tunnel/pipeline inflow 
conveyance system; therefore, only the all tunnel option should receive further 
evaluation. 

Can the reservoir basin retain stored water? 
Response:  This is unknown at this time.  The Pomona Basalt Formation appears to be a 
hydraulic barrier to downward seepage, at least at the site of the initial hydrologic testing.  
However, if vertical joints and fractures exist in the Pomona Basalt elsewhere in the 
reservoir basin, significant leakage from the reservoir could occur.  Should reservoir 
leakage reach the geologic units that underlie the Pomona Basalt, there could be 
significant regional effects on the groundwater system.  Future investigations would 
include working with the Pacific Northwest National Laboratory to estimate potential 
leakage and the impact to the Hanford Site.  Further investigations are necessary to 
characterize the leakage potential of geologic units around the reservoir site.   
 
In addition, current information indicates permeable geologic units may be exposed or 
covered only by a thin soil layer on the dam abutments and reservoir rim.  Depending on 
the structure and fracturing of these units, significant reservoir leakage could occur.  
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Exploratory drilling is required along the reservoir rim to determine the geologic 
structure of the potential leakage areas.  Further hydrologic testing is also required within 
the reservoir basin to substantiate the hydrologic conditions within the Pomona Basalt. 

Have the reservoir size and pump capacity been determined?  
Response:  The exact reservoir size and pump capacity are unknown at this time.  The 
appraisal-level cost estimates for the large reservoir pump only option (1,300,000-acre-
foot active capacity with 3,500-cfs pump capacity) and the small reservoir pump only 
option (800,000-acre-foot active capacity with 6,000-cfs pump capacity) are the same.  
Both reservoir sizes should receive further evaluation.  Further analysis of the extent of 
the water exchange, timing of Columbia River water availability and diversions, 
economics, and other aspects would help refine the most desirable storage/pump option.  

9.1.6  Irrigation Delivery Systems 

Have plans been developed for delivery of exchange water to potential exchange participants?  
Response:  Yes.  However, there are still questions regarding the type and extent of the 
systems.  There is a need to maintain the existing systems to allow diversion of Yakima 
River March flood waters for system priming and for use in an emergency should there 
be an extended outage of the Black Rock alternative facilities.  Three upstream delivery 
plans and two downstream plans should receive further evaluation. 

Is hydropower generation viable within the irrigation delivery system? 
Response:  Yes.  These facilities appear technically viable, but no analysis has been 
prepared to determine their financial viability.  Power generation sites are identified at the 
delivery locations of the Black Rock alternative water to both Roza and Sunnyside 
Canals.  At the delivery location to Roza Canal, hydraulic capacities were identified for a 
1,500-cfs and a 900-cfs powerplant.  The powerplant field construction cost difference 
between the two capacities is less than 2 percent.  The hydraulic capacity of a powerplant 
at Sunnyside Canal would be 900 cfs.  All three powerplant options should receive 
further evaluation. 

9.1.7  Cultural Resources 

Are the cultural resources of the Black Rock site known? 
Response:  No, further work is necessary to develop a historic and ethnographic  
overview of the area.  Then the appropriate field surveys would be conducted to identify 
and evaluate sites and cultural properties.  This work would be accomplished in 
cooperation with the Yakama Nation and other interested entities. 
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9.1.8  Fish and Wildlife Resources 

Have potential fish and wildlife issues associated with the Black Rock alternative been identified 
and evaluated? 

Response:  Yes.  Potential fish and wildlife issues have been identified.  The most 
significant issue appears to be the potential for false attraction of migrating Columbia 
River salmonids into the Yakima River basin.  This is associated with the use of 
Columbia River water as an exchange irrigation water supply and the possible effects of 
surface and subsurface irrigation return flows entering the Yakima River. 

9.1.9  Cost Estimates 

Have annual operation and maintenance costs for the Black Rock alternative been determined? 
Response:  No.  Annual costs for operation and maintenance of potential Black Rock 
facilities would be developed to compare storage alternatives. 

Are the field construction cost estimates presented in this Summary Report of adequate detail to 
establish an alternative cost ceiling? 

Response:  No.  The field cost estimates presented in this Summary Report are appraisal 
level based on available, but limited, field data and preliminary designs.  The field costs 
were estimated for the purpose of screening facility options and developing preliminary 
configurations of the Black Rock alternative.  Additional costs (termed noncontract costs) 
would be incurred once a proposed Federal water resource project was authorized and 
construction appropriations were provided by Congress.  Further field investigations and 
design data development are necessary to prepare feasibility-level total project cost 
estimates that would become the basis for determining a project cost ceiling for project 
authorization. 

9.1.10  Economic Justification and Financial Viability 

Has the economic justification of the Black Rock alternative been determined?  
Response:  No.  Economic justification involves comparison of estimated alternative 
benefits and costs.  Work has begun on the benefit unit values, but the final values have 
not been determined.   

Has the financial viability of the Black Rock alternative been determined? 
Response:  No.  Financial viability involves a cost allocation to determine reimbursable 
and nonreimbursable project costs and the manner of repayment of reimbursable costs.  A 
cost allocation requires estimated benefits associated with each project purpose.  As 
indicated above, project benefits have yet to be determined. 
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9.2  Conclusions 
This Assessment has identified no technical reason to eliminate the Black Rock alternative from 
further investigation.  Studies to date have identified several areas of uncertainty and concern 
that must be examined further.  Of concern is the question of potential reservoir leakage.  The 
results of further examinations could have negative implications as to the Black Rock alternative 
viability or costs.  

Based upon currently available information and the appraisal-level designs prepared for this 
Assessment, it is reasonably certain the construction of facilities to pump, store, and deliver 
Columbia River water to willing exchange participants in the Yakima River basin would be 
technically viable.   

If the Congress provides funding for the Storage Study beyond fiscal year 2005, the Storage 
Study plan formulation phase would compare all potential storage opportunities (such as a 
Bumping Lake enlargement, a new Wymer dam and reservoir, and a Keechelus to Kachess 
pipeline), and a viable alternative(s) would be selected for the feasibility phase.  Whether the 
Black Rock alternative would be among the alternatives examined in the plan formulation phase 
would depend upon whether Reclamation decides to carry that alternative forward.  The 
feasibility phase, the last phase of the Storage Study, would include detailed evaluation of 
selected alternative(s) to meet the Study Storage objectives in terms of engineering, economic 
and environmental considerations, and cultural and social acceptability.  Preparation of the 
Feasibility Report/Environmental Impact Statement would be a part of this final phase. 
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Appendix B  

Washington Infrastructure Services, Inc.’s 
review comments on  

Reclamation’s Appraisal Assessment of the 
Black Rock Alternative Facilities and Field 

Cost Estimates, Final Report,  
Technical Series No. TS-YSS-2 
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Reclamation’s explanation of the differences in table 7-2 of the 
Summary Report and WIS’s table on “Comparison of WIS and 

BOR Estimated Costs for Black Rock Reservoir” 

 

Reclamation’s field cost estimate of $2.7 billion referred to on the first page of the November 30, 
2004, letter from Dick Fotheringham, and shown in column 10 of the table “Comparison of WIS 
and BOR Estimated Costs for Black Rock Reservoir,” is different than the cost shown on  
table 7-2 of this Summary Report.  This is explained as follows: 

• The “Subtotal direct costs” on the WIS comparison table is referred to as “Subtotal of pay 
items” in table 7-2. 

• The cost differences between the two tables are: 
 

Feature WIS Comparison Table 
Column 10 

Reclamation’s Table 7-2 
Large Reservoir 

Pump/Generation Option 
Direct cost $1,888,566,350  
Black Rock dam     - $41,216,00012 
Sunnyside powerplant and bypass     +$32,302,45013 
     Difference        -$8,913,550 
     Subtotal of pay items  $1,879,652,800 
Mobilization      $95,000,000      $94,600,000 
Unlisted items    $186,433,650    $182,747,200 
Contingencies    $530,000,000    $540,000,000 
     Subtotal    $811,433,650    $817,347,200 
Total field cost $2,700,000,000 $2,697,000,000 

 

 

 

                                                 
12  Reclamation used the central core rockfill dam in its three project configurations while the WIS comparison table 
shows the concrete face rockfill dam 
13   The WIS comparison table does not include the Sunnyside powerplant and bypass which Reclamation included 
at Sunnyside Canal MP 3.83. 
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